It has recently been shown that tail regeneration in Xenopus tadpoles require a sustained increase in the production of reactive oxygen species (ROS). We have also found that embryos are associated with sustained high levels of ROS, which are also needed for tissue development to proceed. It is not entirely clear what is the source of ROS during embryogenesis and following injury, and whether it is identical for both processes. Furthermore, it is unclear what specific type(s) of ROS are required for either process. One of the primary aims of this project is to identify the source of ROS and their nature, during embryogenesis and following injury. In both cases, particular focus is made on hydrogen peroxide (H₂O₂) and its precursor superoxide (O₂-). A second primary aim is to determine the downstream targets of O₂-and H₂O₂, particularly during tissue formation, repair and regeneration. To address these aims a model with high regenerative capacity has been chosen, namely frog embryos and tadpoles. Characterisation of specific ROS involved is made possible through the use of the electron paramagnetic resonance (EPR) spectroscopy and fluorescent imaging. Ultimately, we are investigating: to what extent developmental processes are reactivated during regeneration, in the context of ROS; and whether manipulating specific ROS levels might provide a mechanism by which we may induce and sustain a better, more complete regenerative response in humans, following injury. During larval development in Drosophila, cellular growth is coordinated with organismal growth for successful metamorphosis. These events are regulated by evolutionarily conserved signalling pathways such as mTOR and Insulin signalling and are coupled to phosphoinositide turnover.
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Phosphatidylinositol 5 phosphate-4-kinases (PIP4Ks) synthesize a small fraction of cellular PI(4,5)P2 from a very low abundant substrate phosphatidylinositol 5-phosphate (PI5P). Loss of PIP4K in multiple model systems does not impact overall PI(4,5)P 2 levels but result in elevated PI5P levels. We had previously described the single Drosophila PIP4K (dPIP4K) as a positive regulator of PI5P levels and TOR signaling during Drosophila larval development. Consequently, mutants for dPIP4K (dPIP4K
29
) are delayed in development through larval stages. They show reduced body mass concomitant with a reduction in cell size. Recently, we have ascertained a role for dPIP4K in the regulation of insulin signaling in Drosophila larval cells. We observe that dPIP4K has a cell autonomous role in determining cell size in larvae. dPIP4K 29 cells were more sensitive to changes in cell size than wildtype upon ectopic activation of insulin signaling. Interestingly, loss of dPIP4K resulted in elevated plasma membrane phosphatidylinositol 3,4,5-trisphosphate [PI(3,4,5)P 3 ] levels in larvae and cells showed increased insulin sensitivity. We identify a dPIP4K dependent step in insulin and TOR signaling crosstalk thus underpinning the role of dPIP4K as a regulatory component of cellular and organismal growth signaling.
The subcellular site of dPIP4K activity relevant for the growth phenotypes observed is unclear. To address this, we generated flies where dPIP4K is targeted to different cellular membranes and test these for complementation of dPIP4K knockout phenotypes. Using genetics, we also assess the relative importance of the phosphoinositides -PI5P and PI(4,5)P 2 in the context of cell size regulation. Development is a vulnerable time in the life of an organism. In mammals, malnutrition during early-life exerts long-term influences upon the physiology and disease risk of the future adult animal. Known as nutritional programming, this phenomenon is well established in human populations and mammalian models but the underlying mechanisms remain poorly understood. We have established a Drosophila model for nutritional programming and used it to investigate the effects of developmental diet upon lifespan. We show that restricting dietary yeast during development can, depending upon the subsequent adult environment, more than double median lifespan in Drosophila. We find that developmental nutrition regulates the production of harmful molecules (autotoxins) during adulthood, which are shed into the environment and decrease the lifespan of same-and opposite-sex flies. Through a combination of genetic manipulations and biochemical approaches, we identify autotoxins as alkene hydrocarbons, a specific class of cuticular lipids previously known for their essential roles in protecting against desiccation and as pheromones. We also find that changes in autotoxin production and/or resistance may also contribute to known effects of housing density and altered Insulin signalling upon lifespan. This study establishes Drosophila as a powerful new integrative physiology model of nutritional programming and identifies a new mechanism by which developmental diet programmes the longevity of an adult animal and also that of its conspecific neighbours. Blastomere biopsy (BB) is an essential technique for performing preimplantation genetic diagnosis (PGD), which involves in vitro culture of cleavage-stage embryos and the removal of one/two blastomeres. Although BB is generally considered safe, there is little knowledge about long-term health outcomes in children born after PGD. Previous studies have shown that BB causes increased body weight in mice. Therefore, in this study we investigated the longterm effects of BB on phenotypic traits related to obesity. Mice were obtained following BB (n= 60), following removal and reintroduction of one blastomere (sham-BB controls, n =39) and following in vitro culture only (IVC controls, n =39). Male BB mice displayed increased growth rates during early post-natal life and showed increased body weight in adulthood, compared to sham-BB and IVC mice (P b0,001). Kidneys and liver weights, as well as fat depositions were also increased in BB compared to controls (kidneys P b0,01; liver and fat Pb0,001). Moreover, BB displayed increased food intake (P b0,05) and increased sucrose preference (P b0,01). When provided with a wheel for 25minutes/day, no difference among groups were observed in the time spent running. However, while controls showed significant weight loss after 3 days of physical exercise, BB mice did not (P b0,005) . Our data indicate that BB causes imbalance between energy intake and energy expenditure in mice, suggesting that PGD procedures might represent a risk factor for obesity. Metamorphosis is a classic example of developmental transition, which involves important morphological and physiological changes that prepare the organism for the adult life. It has been very well established that amphibian metamorphosis is mainly controlled by the Hypothalamus-Pituitary-Thyroid gland (HPT) axis, but the genetic mechanisms that regulate the timing and the level of activity of the HPT axis remain unknown. Here, we show that the heterochronic gene Lin28 is downregulated during Xenopus laevis metamorphosis. Lin28 overexpression before activation of TH signaling delays metamorphosis and inhibits the expression of TH target genes. The delay in metamorphosis is rescued by incubation with exogenous TH, indicating that Lin28 works upstream of the TH. Highthroughput analyses showed that overexpression of Lin28 reduces transcript levels of several hormones secreted by the pituitary, including the Thyroid-Stimulating Hormone (TSH), and regulates the expression of proteins involved in TH transport, metabolism and signaling, showing that Lin28 disrupts TH function at different levels. We are currently doing experiments to determine direct molecular targets of Lin28 and tissues in which Lin28 exerts its effects during metamorphosis. Our data demonstrates that the role of Lin28 in controlling developmental transitions is evolutionary conserved and establishes a functional interaction between Lin28 and thyroid hormone homeostasis introducing a new regulatory step in perinatal development with implications for our understanding of endocrine disorders. 
